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(54) VIBRATOR, VIBRATION UNIT. AND VIBRATOR CONTROL METHOD 



(57) A vibrator, wherein massaging balls (treating el- 
ements) (201 a to 201 d) are supported by a treating unit 
(110) allov/ed to move along guide rails (101L, 101R). 
and the treating unit (110) swingably supports a roller 
support link for lifting (409) rotatably supporting a roller 
for lifting (311 ), whereby the position of the treating unit 
(110) in longitudinal direction relative to the guide rails 
(1 0 1 L, 1 01 R) can be altered on either the upper and low- 
er sides by altering the swing angle of the lifting-use roll- 
er supporting links (409). 
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Description 

FIELD OF THE INVENTION 

[O0O1] The present invention relates to a vibrator, a 
vibration unit and a vibrator control method, which carry 
out treatnnents on the human body by driving treating 
elements. 

BACKGROUND ART 

[0002J Conventionally, with respect to vibrators of this 
type, for example, Japanese Patent Application Publi- 
cation No. 1 -49496 discloses a vibrator in-which an ann 
having a pair of treating elements is swingably driven 
around a main shaft to carry out massaging treatment 
with the intensity being changed by changing the angle 
of the arm around the main shaft. 

[0003] Moreover. Japanese Utility Model Application 
Publication No. 56-1 25232 discloses a vibrator in which: 
a pair of massaging rings are swingably attached to a 
first rotation shaft in a tilted manner eccentrically, and a 
pair of massaging elements are attached to the tip of an 
arm that is freely swingably attached to the first rotation 
shaft through an eccentric cam disc, with the tip of a 
lever freely swingably attached to a second rotation 
shaft through an eccentric cam disc being supported by 
a frame in the middle of the above-mentioned arm. In 
this vibrator, the amount of protrusion of the massaging 
elements attached to the arm through the lever Is 
changed by changing the rotation angle of the eccentric 
cam disc attached to the second rotation shaft so that 
the pair of massaging rings or both of the pair of mas- 
saging rings and the pair of massaging elements are 
made in contact with the human body. 
[0004] Moreover, Japanese Patent Application Publi- 
cation No. 61-44027 discloses a vibrator in which: a pair 
of ring members that are attached to a main shaft in an 
eccentric manner and a side lifting roller are installed, 
and the amount of protrusion of the ring members is 
changed by rotating the main shaft to adjust the strength 
so that only the ring members or both of the ring mem- 
bers and the side rising roller are made in contact with 
the human body' 

[0005] However, the above-mentioned prior art has 
raised the following problems. 

(1) Since the treating unit having treatment ele- 
ments is allowed to shift only along the guide, it is 
not possible to carry out treatments in accordance 
with the body shape of the user, and depending oh 
positions of the treating unit, the treating elements 
tend to separate from the treatment subject portion 
causing a weakened strength to be exerted on the 
treatment subject portion, or, in contrast, the treat- 
ing elements are too close to make the strength ex- 
erting on the treatment subject portion too strong. 

(2) When no treatments are applied, the treating el- 



ements form cumbersome objects. 
(3) In general, since the distance between the treat- 
ing elements and the human body is a fixed dis- 
tance, it is not possible to carry out treatments with 

5 Strength suitable for the condition and the corre- 
sponding portion. Moreover, although there Is a vi- 
brator in which the distance between the treatment 
elements and the human body is adjustable, the 
amount of adjustment is small. 

10 (4) It is not possible to achieve stimulation like fin- 
ger-pressure therapy. 

(5) Pounding stimulation onto the human body has 
a fixed operation direction, and the stimulation Is 
monotonous. 

'5 (6) The number of treating elements to be made in 
contact with the human body is fixed, and this- 
makes the stimulation monotonous. 

[0006J The present invention has been devised to 
20 solve the above-mentioned conventional problems, and 
its objective is to provide a vibrator, a vibration unit and 
a vibrator control method, which can properly control a 
force to be exerted on a treatment subject portion by 
increasing the amount of adjustment of the distance be- 
25 tween the treating elements and the human body so that 
treatments are carried out with strength suitable for the 
condition and the corresponding portion and so that it is 
possible to achieve treatments with various functions, 
and-which also prevent the treating elements from caus- 
ae ing cumbersome objects when no treatments are ap- 
plied. 

DISCLOSURE OF THE INVENTION 

35 [0007] In order to achieve the above-mentioned ob- 
jectives, the present invention provides a vibrator having 
a pair of right and left treating elements, a treating unit 
that supports the treating elements, and is shiftable 
along a treatment subject portion, a guiding means 
^0 which guides the above-mentioned treating unit to shift 
along the treatment subject portion and a supporting 
means which supports the above-mentioned treating 
unit with respect to the above-mentioned guiding 
means, and this vibrator is further provided with a posi- 
es tion altering means which alters the position of the 
above-mentioned treating unit in a direction virtually or- 
thogonal lo the above-mentioned shifting direction with 
respect to the above-mentioned guiding means. 
[0008] With this arrangement, it is possible to alter the 
50 position of the treating unit supported by the supporting 
means in a direction virtually orthogonal to the shifting 
direction with respect to the guiding means. Since this 
arrangement does not change the position and orienta- 
tion of the member for supporting the treating elements, 
55 but changes the position of the treating unit itself which 
shifts along the guiding means, it is possible to form a 
position altering means without being limited by the driv- 
ing structure of the treating elements, and consequently 
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to ensure a greater amount of positional change. In oth- 
er words, since it beconrjes possible to increase the 
range of a change in the amount of protrusion with re- 
spect to the treatment subject portion, the force to be 
exerted on the treatment subject portion is more prop- 
erly controlled so that it is possible to achieve treatments 
with strength suitable for the condition and the corre- 
sponding portion. In other words, it is possible to achieve 
treatments with various functions. 
[0009] Moreover, it is more preferable to install at least 
two pairs of the above-mentioned treating elements in 
the shifting direction of the above-mentioned treating 
unit. 

[0010] Furthermore, more preferably, the treating el- 
ements at least two pairs of which are installed in the 
shifting direction of the above-mentioned treating unit 
include two pairs of treating elements thai have mutually 
different characteristics. 

[0011] , By installing the treating elements having mu- 
tually different characteristics, it becomes possible to 
provide different treatments by using the respective 
pairs of the treating elements in a different manner, and 
consequently to provide treatments having various func- 
tions. In this case, the characteristics refer to character- 
istics such as mechanical properties including a shape, 
a material, an elastic property, etc., that can provide dif- 
ferences in sensitivity or treatment effects to the user. 
[0012] Moreover, the above-mentioned supporting 
means is preferably arranged to support the treating unit 
at least two portions in the shifting direction with respect 
to the above-mentioned guiding means, and the above- 
mentioned position altering means is preferably ar- 
ranged to alter the position in a direction virtually orthog- 
onal to the shifting direction with respect to the above- 
mentioned guiding means of each of the portions of the 
treating unit supported by the above-mentioned sup- 
porting means. 

[0013] Moreover, with respect to supporting means 
that respectively support portions of the above-men- 
tioned treating unit having different shifting directions, 
the above-mentioned position altering means is prefer- 
ably allowed to have a function to alter the above-men- 
tioned positions in an independent manner. 
[0014] The position altering means may alter the po- 
sitions in a synchronous manner or may alter them In- 
dependently. 

[001 5] Furthermore, the above-mentioned position al- 
tering means preferably has a function for altering the 
position of the portion of the above-mentioned treating 
unit . supported by the above-mentioned supporting 
means with respect to the above-mentioned guiding 
means so as to be directed at least toward the treatment 
subject portion side. 

[001 6] Here, the above-mentioned supporting means 

is provided with an engaging portion that engages the 
above-mentioned guiding means, and an arm which 
supports the engaging portion and is swingably support- 
ed by the above-mentioned treating unit, and the posi- 



tion altering means is preferably provided with a function 
for altering the swing angle of the above-mentioned arm . 
[001 7] Furthermore, the above-mentioned position at - 
tering means is preferably provided with a function for 

5 altering the swing angle of the above-mentioned arm be - 
tween a first state in which the center of the swing of the 
arm is positioned on the treatment subject portion side 
with respect to the engaging portion and a second state 
in which the above-mentioned engaging portion is posl- 

^0 tioned on the treatment subject portion side with respect 
to the center of the swing of the arm. 
[0018] With this arrangement, the treating elements 
are allowed to exert a pressing force on the treatment 
subject portion to carry out treatments, and when the 

'5 treatments are not necessary, the treating elements are 
allowed to retreat so as not to contact the human body. 
[0019] Moreover, the present invention provides a vi- 
brator having a pair of right and left treating elements, 
a treating unit that supports said treating elements, and 

20 is shiftable along a treatment subject portion and a guid- 
ing means which guides the above-mentioned treating 
unit to shift along the treatment subject portion, and this 
vibrator is further provided with a supporting means for 
supporting the above-mentioned treating unit with re- 

25 spect to the above-mentioned guiding means, and an 
orientation altering means which alters the orientation 
of the above-mentioned treating unit supported by the 
above-mentioned supporting means, with respect to the 
above-mentioned guiding means. 

30 [0020] In this manner, not only in the case when the 
position of the entire position of the treating unit is al- 
tered, but also in the case when only the orientation of 
the treating unit is altered by changing only one portion 
of the position in the shifting direction of the guiding 

35 means, it is possible to constitute the orientation altering 
means can be formed without being limited by the driv- 
ing structure of the treating elements. Therefore, by in- 
creasing the range of change of the amount of protru- 
sion with respect to the treatment subject portion in the 

40 same manner, it becomes possible to control the force 
exerted on the treatment subject portion more properly, 
and consequently to achieve treatments having strength 
suitable for the condition and the corresponding portion. 
Moreover, in the case when at least two pairs of right 

45 and left treating elements are placed in the shifting di- 
rection of the treating unit, switching can be made so as 
to allow the front or rear pair of treating elements In the 
shifting direction or both of the pairs thereof to contact 
the treatrnent subject portion by altering the orientation 

50 of the treating elements with respect to the guiding 
means so that it becomes possible to carry out treat- 
ments having various functions. 

[0021] Moreover, the present invention provides a vi- 
bration unit having a pair of right and left treating ele- 
55 ments, a treating unit which supports the treating ele- 
ments and is shiftable with respect to a treatment sub- 
ject portion and a supporting means which supports the 
above-mentioned treating unit, and joins It to an asso- 
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ciated member with the associated member being at- 
tached thereto, and in this arrangement, the vibration 
unit may be provided with a position altering means 
which alters the position of the above-mentioned treat- 
ing unit in approaching and departing directions with re- 
spect to the above-mentioned treatment subject portion. 
[0022] The present invention is designed not only as 
a vibrator in which, as described above, the treating unit 
is guided by the guiding means so as to shift along the 
treatment subject portion, but also as a vibration unit 
which is attached to an associated member selected on 
demand, such as a chair and a bed, so as to carry out 
treatments. By using such a vibration unit, it becomes 
possible to achieve various functions in the same man- 
ner. Here, not limited to items such as a chair and a bed. 
any member may be used as the associated member 
as long as the vibration unit is attached thereto. The as- 
sociated member may be prepared as a member that 
can be held by the user, and a vibralion unit may be at- 
tached to this so as to form a portable vibration device, 
[0023] Moreover, a rail member for guiding the above- 
mentioned supporting means may be attached to either 
the associated member or the treating unit so that the 
supporting means is provided with an engaging unit that 
engages the above-mentioned rail member and is al- 
lowed to shift along the rail member 
[0024] The rail member may have an extended part 
that allows the treating unit to shift in a wider range like 
the guiding means in the vibrator or a shorter extended 
part. For example, the extended part may allow only a 
shift of the treating unit in a limited range that is equiv- 
alent to an approaching and departing distance to and 
from the treating unit. Moreover, the rail member may 
be attached to the associated member or may be in- 
stalled on the treating unit side. The shift of the treating 
unit is achieved by a relative positional change between 
the treating unit and the associated member through the 
supporting means so that the similar shift is achieved by 
either of the cases in which the rail member is attached 
to the treating unit and In which It is attached to the as- 
sociated member. 

[0025] Further, at least two pairs of the above-men- 
tioned treating elements may be installed in the extend- 
ing direction of the above-mentioned rail member. 
[0026] Moreover, at least two pairs of the treating el- 
ements, installed in the extending direction of the above- 
mentioned rail member, may include two pairs of treat- 
ing elements that have mutually different characteris- 
tics. 

[0027] Furthermore, the above-mentioned supporting 
means is preferably arranged to support the associated 
member at at least two portions in the extending direc- 
tion of the above-mentioned rail member, and the 
above-mentioned position altering means is preferably 
arranged to alter the positions of the respective portions 
of the treating unit supported by the supporting means 
in the approaching and departing directions with respect 
to the treating unit. 



[0028] The position altering means is preferably ar- 
ranged to have a function for altering the above-men- 
tioned position independently with respect to the re- 
spective supporting means that support different por- 
5 tions in the extending direction of the rail member in the 
above-mentioned treating unit. 

[0029] Moreover, the above-mentioned supporting 
means supports the above-mentioned engaging unit 
and is provided with an arm that is swingably supported 

10 by either the above-mentioned treating unit or the asso- 
ciated member, and the above-mentioned position al- 
tering means is preferably provided with a function for 
altering the swing angle of the above-mentioned arm. 
[0030] Furthermore, the above-mentioned position al- 

'5 tering means is preferably provided with a function for 
altering the swing angle of the above-mentioned arm be- 
tween a first state In which the swinging center of the 
above-mentioned arm is positioned on the treatment 
subject portion side with respect to the above-men- 

20 tioned engaging portion and a second state In which the 
engaging unit is positioned on the treatment subject por- 
tion side with respect to the swinging center of the 
above-mentioned arm, 

[0031 ] The above-mentioned position altering means 

25 is preferably provided with a function for altering the po- 
sition of the portion of the above-mentioned treating unit 
supported by the above-mentioned supporting means 
with respect to the associated member at least toward 
the treatment subject portion. 

30 [0032] Moreover, the present invention provides a vi- 
bration unit having a pair of right and left treating ele- 
ments, a treating unit which supports the treating ele- 
ments and is shiftable with respect to a treatment sub- 
ject portion and a supporting means which supports the 

35 above-mentioned treating unit, and joins it to an asso- 
ciated member with the associated member being at- 
tached thereto, and in this arrangement, the vibration 
unit may be provided with an orientation altering means 
which alters the position of the above-mentioned treat- 

^0 ing unit supported by the supporting means with respect 
to the associated member. 

[0033] Here, the present invention provides a control 
method of a vibrator which shifts a first pair of right and 
left treating elements and a second pair of right and left 

^5 treating elements placed below the first treating ele- 
ments along a treatment subject portion in up and down . 
directions, and controls the positions of the above-men- 
tioned first treating elements and second treating ele- 
ments in the treatment subject direction so as to carry 

50 out massaging treatments, and this control method is 
further provided with a step in which the first treating 
elements are allowed to protrude toward the treatment 
subject portion side with the second treating elements 
retreating toward the side opposite to the treatment sub- 

55 ject portion, at the upper end portion in a predetermined 
shifting range of the first treating elements and the sec- 
ond treating elements, and a step in which the first treat- 
ing elements are allowed to retreat toward the opposite 



BNSDOCrD. <EP 1 29761 3A1J_> 



4 



7 



EP 1 297 813 A1 



8 



side from the treatment subject portion, with the second 
treating elements protruding toward the treatment sub- 
ject portion, at the lower end portion in a predetermined 
shifting range of the first treating elements 'and the sec- 
ond treating elements. 

[0034] Here, the present invention provides a control 
method of a vibrator which shifts a first pair of right and 
left treating elements and a second pair of right and left 
treating elements placed below the first treating ele- 
ments along a treatment subject portion in up and down 
directions, and controls the positions of the above-men- 
tioned first treating elements and second treating ele- 
ments in the treatment subject direction so as to carry 
out massaging treatments, and this control method is 
further provided with a step in which the first treating 
elements are allowed to retreat toward the side opposite 
to the treatment subject portion with the second treating 
elements protruding toward the treatment subject por- 
tion, at an Upper end portion within a predetermined 
shifting 'range of the first treating elements and the sec- 
ond treating elements, and a step in which the first treat- 
ing elements are allowed to protrude toward the treat- 
ment subject portion, with the second treating elements 
retreating toward the side opposite to the treatment sub- 
ject portion, at a lower end portion within a predeter- 
mined shifting range of the first treating elements and 
the second treating elements. 

[0035] Moreover, the present invention provides a 
control method of a vibrator which shifts a first pair of 
right and left treating elements and a second pair of right 
and left treating elements placed below the first treating 
elements along a treatment subject portion in up and 
down directions, and controls the positions of the above- 
mentioned first treating elements and second treating 
elements in the treatment subject direction so as to carry 
out massaging treatments, and this control method Is 
further provided with a step in which the first treating 
elements are allowed to retreat toward the side opposite 
to the treatment subject portion with the second treating 
elements protruding toward the treatment subject por- 
tion, at a predetermined position within a shifting range 
at the time of the downward shifting process along the 
treatment subject portion, and a step in which the first 
treating elements are allowed to protrude toward the 
treatment subject portion, with the second treating ele- 
ments retreating toward the side opposite to the treat- 
ment subject portion, at a predetermined position within 
a shifting range at the time of the upward shifting proc- 
ess along the treatment subject portion. 
[0036] In this manner, the positions along the treat- 
ment subject portion of the first treating elements and 
the second treating elements placed longitudinally are 
altered at various positions during the shifting process 
along the treatment subject portion so that it is possible 
to eliminate a difference in shifting ranges along the 
treatment subject portion of the respective treating ele- 
ments within a predetermined shifting range. Moreover, 
the treating elements to be made in contact with the 



treatment subject portion are switched by altering the 
positions of the first treating elements and second treat- 
ing elements placed longitudinally In the treatment sub- 
ject direction so that it becomes possible to achieve 

5 treatments having various functions. Moreover, not lim- 
ited to two pairs of the first treating elements and the 
second treating elements, the vibrator may have more 
than two pairs of the treating elements. 
[0037] Furthermore, in the control method of the vi- 

10 brator, the positions of the first treating elements and 
the second treating elements in the direction of the treat- 
ment subject portion may be controlled in an Independ- 
ent manner 

15 BRIEF DESCRIPTION OF THE DRAWINGS 
[0038] 

Fig. 1 is a perspective view that shows a schematic 
20 structure of a vibrator in accordance with an embod- 
iment of the present invention. 
Fig. 2 is a side view showing the entire portion of 
the vibrator in accordance with the embodiment of 
the present invention. 
^5 Fig. 3 is a front view showing a treating unit. 
Fig. 4 is a right side view of the treating unit. 
Fig. 5 is a rear face view of the treating unit. 
Fig. 6 is a perspective view of the front face of the 
treating unit. 

30 Fig. 7 is a perspective view of the rear face of the 
treating unit. 

Fig. 8 is a front view of a treating portion. 

Fig. 9' is a rear face view of the treating portion. 

Fig. 10 Is a perspective view taken from diagonally 

35 above the rear face of the treating portion. 

Fig. 11 is a perspective view taken from the right 
side of the front face of the treating portion. 
Fig. 1 2 is a perspective view taken from the left side 
of the front face of the treating portion. 

^0 Fig. 13 is a perspective view taken from below the 
rear face of the treating portion. 
Fig. 1 4 is a drawing that shows a structure of a mas- 
saging mechanism. 

Fig. 1 5 is a drawing that shows a structure of a mas- 

"fs saging mechanism. 

Fig. 16 is a drawing that shows a structure of a 
pounding mechanism. 

Fig. 1 7 is a drawing that shows a structure of a 
pounding mechanism. 
50 Fig. 1 8 Is a drawing that shows a structure of a lifting 

unit. 

Fig. 19 is a drawing that shows one portion of the 
lifting unit in an enlarged manner. 
Fig. 20 is a drawing that shows a structure of a front- 
55 rear position altering unit. 

Fig. 21 is a perspective view that shows the front- 
rear position altering unit. 

Figs. 22(a), 22(b) and 22(c) are drawings that show 
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slates in which the front-rear position altering unit 
changes the position in the front-rear direction with 
respect to a guide rail. 

Fig. 23 is a drawing that shows a change in the po- 
sitional relationship between the treating unit and a 
back portion. 

Fig. 24 is a drawing that shows a change in the po- 
sitional relationship between the treating unit and 
the back portion. 

Fig. 25 is a drawing that shows a change in the po- 
sitional relationship between the treating unit and 
the back portion. 

Fig. 26 is a drawing that shows a change in the po- 
sitional relationship between the treating unit and 
the back portion. 

Fig. 27 is a flow chart that explains the basic oper- 
ation of a vibrator. 

Fig. 28 is a block diagram that shows the entire 
structure of a vibrator. 

Fig. 29 is a flow chart that explains a sequence of 
massaging balls adjusting operations. 
Fig. 30 is a drawing that explains movements of 
massaging balls at the time of the massaging oper- 
ation. 

Fig. 31 is a flow chart that explains a sequence of 
finger-pressure operations of the vibrator. 
Fig. 32 is a flow chart that explains the sequence of 
finger-pressure operations of the vibrator 
Fig. 33 is a flow chart that explains the sequence of 
finger-pressure operations of the vibrator. 
Figs. 34(a), 34(b), 34(c) and 34(d) are drawings that 
show an operational transition of the treating unit at 
the time of a first massaging ball switching opera- 
tion. 

Fig. 35 is a flow chart that explains the sequence of 
the first massaging ball switching operation. 
Figs. 36(a), 36(b), 36(c) and 36(d) are drawings that 
show an operational transition of the treating unit at 
the time of a second massaging ball switching op- 
eration. 

Fig. 37 is a flow chart that explains the sequence of 
the second massaging ball switching operation. 
Figs. 38(a) to 38(f) are drawings that show an op- 
erational transition of the treating unit at the time of 
a third massaging ball switching operation. 
Fig. 39 is a flow chart that explains the sequence of 
the third massaging ball switching operation. 
Fig. 40 is a drawing that shows another structural 
example of the massaging balls. 
Figs. 41 (a) and 41 (b) are drawings that explain an- 
other structural example of a guide rail. 
Figs. 42(a) and 42(b) are drawings that explain still 
another structural example of the guide rail. 

BESTMODES FOR CARRYING OUT THE INVENTION 

[0039] Referring to drawings, the following descrip- 
tion will discuss preferred embodiments of the present 



Invention. 

[0040] Fig. 1 is a perspective view that shows a sche- 
matic structure of a vibrator 1 0 in accordance with a pre- 
ferred embodiment of the present invention. In Fig. 1 , a 

5 cover sheet and a cushion of a back portion 100a are 
omitted from the drawing. Fig. 2 is a side view showing 
the entire portion of the vibrator 10, and this drawing 
shows the outer shape and the inner structure of the 
back portion 100a. 

10 [0041 ] The vibrator 1 0 is constituted by the back por- 
tion 1 00a of a freely reclinable chair 1 00 in which a treat- 
ing unit 110 is combined. Massaging balls (treating ele- 
ments) 201 a to 201 d, which are placed so as to protrude 
toward the surface side covered with a cover sheet of 

15 the back portion 100a from the treating unit 110, carry 
out massaging treatments on the human body. The mas- 
saging balls Include a pair of right and left massaging 
balls 201a, 201b (first treating elements) placed on an 
upper side along the back-muscle direction and a pair 

20 of right and left massaging balls 201c, 201 d (second 
treating elements) placed on the lower side thereof. 
[0042] The treating unit 1 1 0 is supported by a pair of 
guide rails*(guiding means, rail member) 101 R, 101L 
having a U-shaped shape (box shape) in its cross-sec- 

25 tion that is placed along the back portion 100a with its 
openings being aligned face to face with each other The 
treating unit 1 1 0 is provided with a lifting pinion 310 and 
a lifting roller 31 1 , which will be described later, engaged 
by a lack installed on the inslde.of the guide rails 1 01 R. 

30 101 L. and allowed to shift upward and downward along 
the guide rails 101 R, 1 01 L by rotatably driving the lifting 
pinion 31 0. 

[0043] Fig. 3 Is a front view of a treating unit 110, Fig. 
4 is a drawing that shows the right side face thereof. Fig;. 

55 5 is a drawing that shows the back face thereof, Fig. 6 
is a perspective view of the front face side thereof, and 
Fig. 7 is a perspective view of the back face side thereof. 
[0044] The front face of the treating unit 11C) is cov- 
ered with a plate-shaped base member 111 . The base 

^0 member 111 has an upper end portion that is bent to- 
ward the back face side, and is provided with an opening 
section 1111 having a virtually rectangular shape from 
which massaging balls 201a to 201 d protrude in the 
center thereof. Moreover, the base member 111a is pro- 

^5 vided with a cutout section 1112 and an opening section 
1113 so as not to interfere with gears and the like. The 
vibration unit 1 10 is constituted by the treating unit 110 
and a treating-unit front-rear position altering unit 400, 
which will be described later 

50 

(Schematic structure of a treating unit) 

[0045] Fig. B is a front view of the treating unit 200 that 
is attached to a base member 111 , Fig. 9 Is a drawing 
55 that shows a rear face thereof, Fig. 10 is a perspective 
view taken from above the rear face thereof, Fig. 11 is 
a perspective view taken from the right side of the front 
face of the treating portion, Fig. 1 2 is a perspective view 



BNSDOCID: <EP 1297B13A1_I_> 



11 



EP1 297 813 A1 



12 



taken from the left side of the front face thereof, and Fig. 
13 is a perspective view taken from below the rear face 
thereof. 

[0046] Four massaging balls 201 a to 201 d are freely 
rotatably supported by the respective tip portions of 
massaging ball arms 202R, 202L, each having a virtu- 
ally V-letter shape. The base ends of the massaging ball 
arms 202R, 202L are secured to arm supporting mem- 
bers 203R, 203L. Cylinder shaped tilt sleeves 207R. 
207L are secured to right and left sides of a massaging 
■ shaft 205 in a manner so as to lilt with respect to each 
axis direction; thus, the tilt states of the tilted sleeves 
207R. 207L relative to the axis direction are set sym- 
metrically with respect to right and left shapes. Each of 
bearing cases 2031 R, 2031 L Is freely rotatably fitted to 
the periphery of each of the tilted sleeves 207R, 207L 
through bearings that rotate along the circumferential 
face thereof. Arm supporting members 203R. 203L are 
secured to the side faces of the bearing cases 2031 R, 
2031 L. The bearing cases 2031 R, 2031 L are provided 
with base portions 20311 R, 20311 L that are fitted to the 
periphery of the tilt sleeve 207, and link receiving sec- 
tions 2031 2R, 2031 2L that are formed so as to protrude 
in the circumferential direction. One end of each of the 
links 209R, 209L, which is fomied into a spherical 
shape, is fitted to each of the link receiving sections 
2031 2R, 2031 2L so that the links 209R. 209L are freely 
swingably supported along the spherical face. 
[0047] A pounding shaft 206 Is placed in parallel with 
the massaging shaft 205 above the massaging shaft 
205. Cylinder shaped eccentric sleeves 208, 208, which 
are placed in an eccentric manner in the diameter direc- 
tion, are secured to the right and left-sides of the pound- 
ing shaft 206 corresponding to the tilted sleeves 207. 
The right and left eccentric sleeves 208 are secured so 
as to be eccentric toward mutually opposing directions 
with respect to the pounding shaft 206. Each of bearing 
cases 2081 R, 2081 L is freely rotatably fitted to the pe- 
riphery of each of the eccentric sleeves 208 through 
bearings that rotate along the circumferential face there- 
of. The bearing cases 2081 R, 2081 L are provided with 
base portions 20811 R, 2081 1 L that are fitted to the pe- 
riphery of the eccentric sleeve 208. and link receiving 
sections 2081 2R, 2081 2L that are fomried so as to pro- 
trude in the circumferential direction. Each of the links 
209R, 209L with its one end connected to the bearing 
case 2031 R, 2031 L has the other end that is freely 
swingably supported in the axis direction of the pound- 
ing shaft 206 with respect to the link receiving sections 
2081 2R. 2081 2L. 

(Massaging mechanism) 

[0048] The following description will discuss a mas- 
saging mechanism of the treating portion 200. 
[0049] The massaging shaft 205 and the pounding 
shaft 206 are freely rotatably supported by massaging 
shaft holding-brackets 204R. 204L, each having a plate 



shape, through bearings on both of sides sandwiching 
the massaging ball arms 202R. 202L. The massaging 
shaft holding brackets 204R, 204L are secured to a base 
member 111 . 

5 [0050] Figs. 1 4 and 1 5 are drawings that show a struc- 
ture of the massaging mechanism. Both of the drawings 
show the base member 111 viewed from the rear face 
side, and for convenience of explanation, some parts 
are omitted from these drawings on demand. 

10 [0051] The massaging shaft 205 is driven by a mas- 
saging-use motor 210. The massaging-use motor 210 
is secured to a treating-lifting-use motor supporting 
member 1 1 2. The massaging-lifting-use motor support- 
ing member 112 is a plate-shaped member that is bent 

'5 into a virtually M-letter shape, and covers the massaging 
shaft 205 and the pounding shaft 206 in a manner so as 
to bridge over the rear face side thereof, with its end 
portion being secured to the rear face side of the base 
member 111a. 

20 [0052] A massaging-use small pulley 211 is attached 
to the driving shaft 210a of the massaging-use motor 
21 0. A massaging-use belt 21 3 in the form of an endless 
belt, which Is wound around the outer circumference of 
the massaging-use small pulley 211, is also wound 

25 around the outer circumference of a massaging-use 
large pulley 212 that is attached to the shaft of a mas- 
saging-use worm gear 214. The massaging-use worm 
gear 214 is engaged by a massaging-use worm wheel 
21 5. The massaging-use worm wheel 21 5 is secured to 

30 the outer circumference of the massaging shaft 205 in 
a concentric manner. The massaging-use worm gear 
21 4 and massaging-use worm wheel 215 are housed in 
a massaging-use gear box 21 8 attached to the massag- 
ing shaft holding bracket 204R, so as to freely rotate 

35 therein. 

[0053] Therefore, the driving force of the massaging- 
use motor 21 0 Is transmitted through a route including 
the massaging-use small pulley 211 massaging-use 
belt 213-^ massaging-use large pulley 212-^ massag- 
"io ing-use worm gear 21 4 -> massaging-use worm wheel 
215, while being reduced in its speed, so that the mas- 
saging shaft 205 is driven to rotate. 

(Pounding mechanism) 

45 

[0054] The following description will discuss a pound- 
ing mechanism of the treating portion 200. 
[0055] Figs. 16 and 17 are drawings that show the 
pounding mechanism. 

50 [0056] The pounding shaft 206 is driven by a pound- 
ing-use motor 220. The pounding-use motor 220 is se- 
cured to the rear face side of the base member 111a 
through holding members 113a, 113b (see Fig. 5). 
[0057] A pounding-use small pulley 221 is attached to 

55 the driving shaft of the pounding-use motor 220. A 
pounding-use belt 223 having an endless shape, which 
is wound around the outer circumference of the pound- 
ing-use small pulley 221 , is also wound around the outer 
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circumference of a pounding-use large pulley 222 in the 
same manner. The pounding-use large pulley 222 is se- 
cured to the outer circumference of the pounding shaft 
206 in a concentric manner. 

[0058] Therefore, the driving force of the pounding- 
use motor 220 is transmitted through a route including 
the pounding-use small pulley 221 pounding-use belt 
223 pounding-use large pulley 222. while being re- 
duced in its speed, so that the pounding shaft 206 is 
driven to rotate. 

(Lifting portion of treating unit) 

[0059] The following description will discuss a mech- 
anism of a lifting portion of the treating unit. 
[0060] Fig. 18 is a drawing that shows a structure of 
a lifting portion viewed from the rear face side of the 
base member 111, and Fig. 1 9 is a drawing that shows 
one porlion thereof in an enlarged manner. In Figs' 18 
and 1 9 also, for convenience of explanation . some parts 
are omitted on demand. 

[0061] Lifting-use pinions 310, 310, which engage a 
lack, not shown, that is attached to the inner face of the 
guide rails 101R, 101L. are secured to both of the ends 
of a lifting-use shaft 308. A roller 311 , which is allowed 
to rotate on inner faces of the guide rails 101 R, 101 L, is 
secured to the outside of the lifting-use pinion 31 0 in the 
axis direction side by side (see Fig. 5). The lifting-use 
shaft 308 is freely rotatably supported by one end of the 
lifting-use roller supporting links 409a, 409b. The other 
end of lifting-use roller supporting links 409a, 409b is 
secured to a front-rear-position altering axis 410 in a 
concentric manner. 

[0062] The lifting-use pinion 310 is driven by the lift- 
ing-use motor 301 . The lifting-use motor 301 is secured 
to the massaging-lifting-use motor holding member 1 1 2. 
A lifting-use small pulley 302 is attached to the driving 
shaft 301 a of the lifting-use motor 301 . A lifting-use belt 
304 in the form of an endless belt, which is wound 
around the outer circumference of the lifting-use small 
pulley 302, is also wound-around the outer circumfer- 
ence of'a lifting-use large pulley 303 that is attached to 
the shaft of a lifting-use worm gear 305. The lifting-use 
worm gear 305 Is engaged by a lifting-use worm wheel 
306. The lifting-use worm wheel-306 is supported by the 
outer circumference of the front-rear-position altering 
shaft 410 so as to freely rotate thereon. The lifting-use 
worm gear 305 and lifting-use worm wheel 306 are 
housed In a lifting-use gear box 31 2 secured to the rear 
face side of the base member 111a. The lifting-use worm 
wheel 306 is engaged by the lifting-use gear 307 se- 
cured to the outer circumference of the lifting-use shaft 
308. 

[0063] Therefore, the driving force of the lifting-use 
motor 301 is transmitted through a route including the 
lifting-use small pulley 302 lifting-use belt 304 lift- 
ing-use large pulley 303 ^ lifting-use worm gear 305 
lifting-use worm wheel 306 -> lifting-use gear 307, while 



being reduced In Its speed, so that the lifting-use pinion 
310 is driven to rotate together with the lifting-use shaft 

308. 

[0064] Moreover, a disc-shaped lifting-position indi- 
5 eating plate 309 is secured to the outer circumference 
of the lifting-use shaft 308. Slits are successively formed 
on the outer circumferential edge of the lifting-position 
indicating plate 309 so that a lifting-position photosensor 
313, which is placed at positions sandwiching the outer 
10 circumferential edge of the lifting-position indicating 
plate 309, detects the lifting-position of the treating unit 
110 along the guide rails 101R, 101L based upon the 
number of revolutions of the lifting-position indicating 
plate 309. Moreover, a lifting-upper-limit sensor 314 and 
15 a lifting-lower-limit sensor 31 5 are installed in the guide 
rails 1 01 R, 1 01 L (see Fig. 1 ), and these respectively de- 
tect whether or not the treating unit 110 is located at the 
upper-limit position and the lower-limit position. 

20 (Treating unit front-rear position altering unit) 

[0065] Next, the following description will discuss the 
mechanism of the front-rear position altering unit 400 in 
the treating unit 110. 

25 [0066] Fig. 20 is a drawing that shows a structure of 
the front-rear position altering unit 400, and Fig. 21 
shows a perspective view thereof. 
[0067] The front-rear position altering unit. 400 is at- 
tached to a side plate 413 secured on the rear face side 

30 of both of the side end portions of the base member 111. 
The lifting-use roller supporting link 409 supports a lift- 
ing-use roller 31 1 on its one axis end so as to freely ro- 
tate thereon, with the other end being secured to the 
front-rear position altering-use shaft 410. One end of a 

35 link A408 is secured to the front-rear position altering- 
use shaft 41 0. The other end of the link A408 is connect- 
ed to one end of a link B407 through a pin 407a, and 
these are mutually rotatably supported, centered on the 
pin 407a. The other end of the link B407 is rotatably sup- 

"to ported on a pin 406a placed on a transferring nut holder 
406. Here, the lifting-use roller 311 corresponds to an 
engaging portion and the lifting-use roller supporting link 
409 corresponds to an arm, and these constitute a sup- 
porting means together with the front-rear position alter- 

^5 ing shaft 41 0 forming the swingable center. 

[0068] The transferring nut holder 406 integrally hous- 
es a transferring nut that threadedly engages the outer 
circumference of the transferring screw 405, and the 
transferring screw 405 is freely rotatably held by a trans- 

50 ferring screw holding member A411 and a transferring 
screw holding member B412 on both of the sides of the 
transferring nut. Both of the transferring screw holding 
member A41 1 and the transferring screw holding mem- 
ber B412 are secured to the side plate 413. 

55 [0069] A front-rear position altering-use large pulley 
403 is secured to the outer circumference of the end of 
the transferring thread 405 in a concentric manner. An 
endless front-rear position altering-use belt 404 is 
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wound around the outer circumferences of the front- 
rear-position altering-use small puHey 402 and the fronl- 
rear-position altering-use large pulley 403 that are at- 
tached to the driving shaft of the front-rear position al- 
tering-use motor 401. The front-rear position altering- 
use motor 401 is attached to the side plate 413 so that 
the driving shaft is set in parallel with the transferring 
screw 405. 

[0070] Here, the front-rear position altering-use motor 

401, the front-rear position altering-use small pulley 

402. the front-rear position altering-use large pulley 403, 
the front-rear position altering-use belt 404, the trans- 
ferring screw 405, the transferring nut holder 406. the 
pin 406a. the link B407, the pin 407a. the link A408 and 
the front-rear position altering-use shaft 410 constitute 
a position altering means and an orientation altering 
means. 

[0071] A plate-shaped front-rear position indicating 
plale holding member 414, which has a bent U-letter 
shape, is secured to the transferring nut holder 406. The 
front-rear position indicating plate holding member 41 4 
with one end being secured to the transferring nut holder 
406 is bent in a manner so as to sandwich the side plate 
413, with theotherend being woundto reach the outside 
of the side plate 41 3. A plate-shaped front-rear position 
indicating plate 415, which extends in the axis direction 
of the transferring screw 405, is held on the other end 
of the front-rear position indicating plate holding mem- 
ber 41 4 in parallel with the side plate 413. The front-rear 
position indicating plate 415 is inserted into a detection 
unit of a front-rear position detection substrate 416 at- 
tached to the side plate 413. Slits 415a are opened in 
the front-rear position indicating plate holding member 
414 in the axis direction of the transferring screw 405. 
Four rows of the slits 415a are formed in a direction or- 
thogonal to the axis direction of the transferring screw 
405,. and the positions of the slits in the axis direction of 
the transferring screw 405 are different depending on 
the respective rows. A front-rear position detection sen- 
sor, which detects the presence or absence of the slit, 
is installed in the detection unit of the front-rear position 
detection substrate 41 6. The four front-rear position de- 
tection sensors are placed at positions corresponding 
to the respective slits in a direction orthogonal to the axis 
direction of the transferring screw 405; thus, the four 
front-rear position detection sensors 417a to 41 7d de- 
tect combinations of the presence or absence of the slits 
that change depending on the relative position of the 
front-rear position indicating plate 41 5 that is shifted to- 
gether with the transferring nut so that the position of 
the transferring screw 405 in the axis direction can be 
detected. 

[0072] Figs. 20 and 21 show a front-rear position al- 
tering unit 400A which alters the front-rear position of 
the upper portion of the treating unit 1 1 0 by allowing the 
iifting-use roller supporting links 409c, 409d placed on 
the upper side of the treating unit 1 1 0 to swing (see Fig. 
5). A front-rear position altering unit 400B, which is 



placed on the rear face on the left side (viewed from the 
front face side) of the base member 11 1 . and alters the 
front-rear position of the lower portion of the treating un it 
110 by allowing the lifting-use roller supporting links 
5 409a, 409b placed on the lower side of the treating un it 
1 1 0 to swing, is also arranged virtually in the same man- 
ner as the front-rear position altering unit 400A. The 
front-rear position altering unit 400B is different from the 
front-rear position altering unit 400A in that a lifting-use 
^0 shaft 308 to which a lifting-use pinion 310 is attached 
together with the lifting-use roller 31 1 is inserted into the 
ends of the lifting roller-use supporting links 409a, 409b. 
[0073] Next, the following description will discuss the 
operation of the front-rear position altering unit. 
15 [0074] Fig. 22 shows a state in which the front-rear 
position altering unit 400B has changed the position in 
the front to rear direction with respect to the guide rail 
101 L. Fig. 22(a) shows a state in which the front-rear 
position altering unit 400B is located at a retreated po- 

20 sition. Fig. 22(b) shows a state in which it is located at 
an intermediate position, and Fig. 22(c) shows a state 
in which it is located at an advanced position. Fig. 22 
shows only the front-rear position altering unit 4008; 
however, the entire treating unit 110 has its front-rear 

25 position changed with respect to the guide rail 101 L in 
the same manner as the front-rear position altering unit 
4008. Moreover, in the respective cases shown in Figs. 
22(a), 22(b), 22(c), the front-rear position altering unit 
400A is also operated in the same manner. 

30 [0075] First, as shown in Fig. 22(a). the following de- 
scription will discuss a case in which the transferring nut 
holder 406 is located at the lower end portion of the 
transferringscrew406 (in the drawing, the right side cor- 
responds to the lower position of the back portion, and 

35 the left side corresponds to the upper position of the 
back portion). In this case, since the front-rear position 
altering shaft 41 0 is freely rotatably attached to the base 
member 111, the relative positional relationship be- 
tween It and the transferring screw 405 also secured to 

40 the base member 111 through the side plate 413 is not 
changed during the front-rear position altering opera- 
tion. Moreover, both of the lifting-use roller supporting 
links 409b and link B408 are secured to the front-rear 
position altering shaft 410. and the mutual angle is not 

^5 Changed. Therefore, In Fig. 22(a), the link A407 pushes 
the pin 407a fonA/ard so that the link B408 coupled there- 
to is rotated fonward; thus, the lifting-use roller support- 
ing link 409b, integrally connected thereto through the 
front-rear position altering shaft 410, is also rotated for- 

50 ward. As described above, since the front-rear position 
altering shaft 41 0 is attached to the base member 111, 
the entire treating unit 110 is allowed to retreat toward 
the rear face side with respect to the guide rail 101 L, 
that is, in a departing direction from the treatment sub- 

55 ject portion. 

[0076] Next, as shown in Fig. 22(b), in the case when 
the transferring nut holder 406 is located virtually in the 
middle position of the transferring screw 405, the link 
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A407 pulls the pin 407a toward the rear face side so that 
the link B408 coupled thereto is rotated toward the rear 
face side; thus, the lifting-use roller supporting link 409b, 
integrally connected thereto through the front-rear posi- 
tion altering shaft 410, is allowed to rotate toward the 
rear face side, In comparison with the state shown in 
Fig. 22(a). In this case, since the lifting-use roller sup- 
porting link 409b is placed virtually in parallel with the 
base member 1 11 so that the base member 1 11 is locat- 
ed virtually on the same plane as the guide roller 1 01 L. 
[0077] Next, as shown in Fig. 22(c), the following de- 
scription will discuss a case in which the transferring nut 
holder 406 is located at the upper end portion of the 
transferring screw 405. In this case, the link A407 further 
pulls the pin 407a toward the rear-face side, with the 
result that since the link B408 coupled thereto is further 
rotated toward the rear face side, the lifting-use roller 
supporting link 409b, integrally coupled thereto through 
the front-rear position altering shaft 410, is rotated to- 
ward the rear face side farther in comparison with the 
case shown in Fig. 22(b). Since the lifting-use roller sup- 
porting link 409b is located on the rear face side from 
the front-rear position altering shaft 41 0, the entire treat- 
ing unit 1 1 0 is allowed to stick out toward the front side 
from the guide rail 101L, that is, in an approaching di- 
rection to the treatment subject portion. 
[0078] Fig. 23 shows a positional relationship be- 
tween massaging balls 201 a to 201 d and the back por- 
tion 100a in the case when the front-rear position of the 
treating unit 110 from the neutral position shown in Fig. 
22(b) to an advanced position shown in Fig. 22(c). Fig. 
24 shows a positional relationship between the massag- 
ing balls 201 a to 201 d and the back portion 1 00a in the 
case when the front-rear position of the treating unit 1 1 0 
is altered from the neutral position shown in Fig. 22(b) 
to a retreated position shown in Fig. 22(a). In this ar- 
rangement, it is possible to adjust the amount of protru- 
sion of the massaging balls 201a to 201 d toward the 
treatment subject portion, and consequently to achieve 
finger-pressure operations and strength adjustments of 
the treatment, which will be described later. 
[0079] Figs. 23, 24, have shown the case in which the 
two front-rear position altering units 400A, 400B carry 
out the same operations; however, the front-rear posi- 
tion altering units 400A, 400B may be provided with re- 
spective front-rear position altering motors 401 A, 401 B, 
and controlled individually. Therefore, the relative posi- 
tional relationship of the treating unit 1 1 0 with respect to 
the lifting-use roller 311 placed above the treating unit 
1 1 0 and the relative positional relationship of the treating 
unit 110 with respect to the lifting-use roller 311 placed 
below the treating unit 110 may be made different from 
each other. In other words, the entire treating unit 110 
is not only allowed to advance and retreat virtually in 
parallel with the guide rails 101 R, 101L, but also con- 
trolled in its positional relationships with respect to the 
upper portion of the treating unit 110 and the lower por- 
tion of the guide rails 101R, 101L respectively in an in- 



dividual manner. 

[0080] Fig. 25 shows a relative positional relationship 
between the treating unit 1 1 0 and the back portion 1 00a 
in the case when, from the state where both of the front- 

5 rear position altering units 400A, 4008 are placed at the 
neutral position, only the front-rear position altering unit 
400A is shifted to the advanced position. In this case, 
only the upper portion of the treating unit 110 protrudes 
forward so that only the two massaging balls 201 a, 201 b 

^0 on the upper side are allowed to protrude (upper-ball 
protruding position). In contrast. Fig. 26 shows a relative 
positional relationship between the treating unit 1 1 0 and 
the back portion 1 00a in the case when, from the state 
where both of the front-rear position altering units 400A, 

15 400B are placed at the neutral position, only the front- 
rear position altering unit 4008 is shifted to the ad- 
vanced position. In this case, only the lower portion of 
the treating unit 110 protrudes forward so that only the 
two massaging balls 201c, 201 d on the lower side are 

20 allowed to protrude (lower-ball protruding position). 
[0081 ] In this manner, the front-rear position altering- 
use motors 401 of the front-rear position altering units 
400A, 400B are controlled independently so as to 
change the amount of protrusion of the upper portion 

^5 and lower portion of the treating unit 1 1 0 with respect to 
the guide rails 101 R. 101 L or the orientation of the treat- 
ing unit 110 with respect to the guide rails 101R, 101L; 
thus, the massaging balls (upper or lower balls) to be 
made in contact with the treatment subject portion of the 

30 body are switched in the kinds thereof, the number and 
pressing force thereof. 

[0082] Accordingly, in the following explanation, in or- 
der to make the respective portions of the front-rear po- 
sition altering units 400 indicate the respective func- 

35 tions, the front-rear position altering motors 401 A, 401 B 
are respectively referred to as a massaging ball adjust- 
ing upper motor 401 A and a massaging ball adjusting 
lower motor 401 B, and four front-rear position detection 
sensors 417a to 41 7d, etc., respectively Installed in the 

-^0 front-rear position altering units 400A, 400B, are re- 
ferred to as massaging ball adjusting upper position 
sensors (1) to (4) 41 7A and massaging ball adjusting 
lower position sensors (1 ) to (4) 41 78. Moreover, a driv- 
ing operation which drives the treating element unit 110 

^5 in an approaching (protruding) direction to the treatment 
subject portion with respect to the guide rails 101R, 
101L is referred to as forward rotation, and a driving op- 
eration which drives the treating element unit 110 in a 
departing (retreating) direction from the treatment sub- 

50 ject portion with respect to the guide rails 1 01 R, 101 L is 
referred to as reverse rotation. 

[0083] As described above, in the present embodi- 
ment, along the guide rails 1 01 R, 1 01 L, the upper lifting- 
use roller supporting links 409c and 409d and along the 
55 guide rails 101 R, 101L, the lower lifting-use roller sup- 
porting links 409a, 409b are all allowed to swing so that 
the position in the front to rear direction of the treating 
unit 110 is altered; however, another arrangement may 
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be proposed In which, with the upper or tower pair of the 
lifting-use rollers, placed along the guide rails 101R, 
1 01 L, being held at a fixed position with respect to the 
treating unit 110. only the other pair of lifting-use rollers 
are allowed to swing while being held by the same link. 
In this manner, even in the case when the lifting-use sup- 
porting link constituting the position altering means is 
installed on only either one of the upper and lower pairs, 
it is possible to adjust the position of the massaging balls 
in the front to rear direction, that is, the amount of pro- 
trusion toward the treatment subject portion, and con- 
sequently to adjust the finger-pressing operations and 
the strength of treatments. Moreover, the swinging link 
also constitutes an orientation altering means. 
[0084] The above-mentioned operations of the treat- 
ing unit front-rear altering unit can be achieved in an in- 
dependent manner from the lifting operations of the 
treating unit along the guide rails 1 1 0R, 1 1 0L. Therefore, 
for example, a member corresponding to each of the 
guide rails 11 OR, 110L is arranged so as to have an ex- 
tension including a movable range of the lifting-use roller 
31 1 at the time of the front-to-rear direction shift and the 
orientation change of the treating unit 1 00 as a rail mem- 
ber, and by attaching this to the associated member that 
is selected on demand, it becomes possible to achieve 
massaging operations including "massaging", "pound- 
ing" and "finger-pressing" operations, the adjustments 
of the treatment strength through adjustments in the 
amount of protrusion of the massaging balls and the 
switching operations of the massaging balls to be used. 

(Basic operations in the vibrator) 

[0085] The following description will discuss the oper- 
ations of the vibrator upon carrying out massaging proc- 
esses. Fig. 27 is a flow chart that explains the basic op- 
erations of the vibrator 10. Fig. 28 is a block diagram 
that shows a schematic structure of the vibrator 10. In 
the vibrator 10, based upon an instruction from the op- 
eration unit 11 and information from respective sensors, 
a CPU control circuit 9 gives an instruction to a motor 
control circuit 1 2 so that the respective motors are driven 
or Information Is displayed on the operation unit, 
[0086] First, a power-supply on/off switch is turned on 
at the operation unit 1 1 shown in Fig. 28 (step 1 ). Thus, 
an LED of the power-supply on/off switch is lighted on, 
indicating that the power-supply switch is in the on-state 
(step 2). 

[0087] Next, the lifting-use motor 301 , the massaging- 
use motor 21 0, the massaging ball adjusting upper mo- 
tor 401 A and the massaging ball adjusting lower motor 
401 B (in Fig. 28, the massaging ball adjusting upper mo- 
tor 401 A and the massaging ball adjusting lower motor 
401 B are Indicated as "massaging bail switching motor" 
in a combined manner) are operated to shift to the re- 
spective initial positions (step 3). It is determined wheth- 
er or not the respective motors have been shifted to the 
Initial positions (step 4). and if the shifting operations 



have not been completed, the sequence returns to step 
3, and if completed, the operations of the lifting-use mo- 
tor 301 , the massaging-use motor 210, the massaging 
ball adjusting upper motor 401 A and the massaging ball 
5 adjusting lower motor 401 B are stopped (step 5). 

[0088] Next, it is determined which has been selected, 
the manual mode or the automatic mode (step 6). 
[0089] If the manual mode has been selected, it is de- 
termined which operation in the manual mode has been 
'0 selected (step 7), and in accordance with the selection, 
various manual operations are carried out (step 8). With 
respect to the manual mode, selection can be made 
from Items such as "upward massaging", "downward 
massaging", "pounding", "finger-pressing", "back- 
us stretching", "partial back-stretching", "upward" and 
"downward". After having carried out the corresponding 
manual operation for 15 minutes (step 9), the corre- 
sponding manual operation Is completed after a lapse 
of 15 minutes (step 10), and the power-supply on/off 
20 switch is turned off so that the LED is switched off (step 
11). 

[0090] In the case when the automatic mode has been 
selected, it is determined which course in the automatic 
courses has been selected (step 12). 

25 [0091] If the upper body automatic course has been 
selected, the operation is carried out in accordance with 
a menu of the upper body automatic course (step 13), 
and upon completion of the menu (step 14), the se- 
quence proceeds to step 11. Here, the upper body au- 

-30 tomatic course refers to a course in which, for example, 
the spine-stretching, pressing, pounding and finger- 
pressing operations are carried out over the entire upper 
body from the neck, shoulder, back to the waist in an 
appropriately combined manner. When a neck-shoulder 

35 automatic course has been selected, the operation Is 
carried out in accordance with a menu of the neck-shou I- 
der automatic course (step 1 6), and upon completion of 
the menu (step 16), the sequence proceeds to step 11 . 
Here, the neck-shoulder automatic course refers to a 

40 course in which, for example, the back-stretching, 
pressing, pounding and finger-pressing operations are 
carried out on portions from the neck to the shoulder in 
an appropriately combined manner. When a waist auto- 
matic course has been selected, the operation is carried 

^5 out in accordance with a menu of the waist automatic 
course (step 1 7), and upon completion of the menu (step 
18), the sequence proceeds to step 11. Here, the waist 
automatic course refers to a course in which, for exam- 
ple, the back-stretching, pressing, pounding and finger- 

50 pressing operations are carried out on the periphery of 
the waist In an appropriately combined manner 

(Massaging ball adjusting operation) 

55 [0092] Fig. 29 Is a flow chart that explains the se- 
quence of massaging ball adjusting operations. 
[0093] In the above-mentioned vibrator 10, it is pos- 
sible to carry out massaging ball adjustments on de- 
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mand even in the nniddle of the above-nnentioned basic 
operations by operating switches on the operation unit 
11. 

[0094] In the case when the nnassaging ball adjusting 
switch is pressed in the nniddle of each operation, the 
kind of the selected switch is first deternnined (step 21). 
[0095] When an "upper-ball protrusion" switch has 
been pressed, the various operations are stopped tem- 
porarily (step 22) . Next, the massaging ball adjusting up- 
per motor 401 A is fonwardly rotated (step 23). It is de- 
termined whether or not the "upper-ball protrusion" 
switch has still been pressed (step 24) . If the "upper-ball 
protrusion" switch has still been pressed, the steps 23 
and 24 are repeated until the massaging ball adjusting 
upper position sensors (1) to (4) 41 7A have detected 
the upper ball protrusion limit position (step 25), and up- 
on detection of the upper ball protrusion limit position, 
the massaging ball adjusting upper motor 401 A is 
slopped (slep 26), and the various operations are re- 
sumed (step 27). When the "upper-ball protrusion" 
switch is not pressed at step 24, the sequence proceeds 
to step 26. 

[0096] I n the case when a "four-balis" switch has been 
pressed, the various operations are stopped temporarily 
(step 28). Next, it is determined whether the massaging 
ball adjusting upper position sensors (1) to (4) 417(A) 
(which are briefly indicated as "massaging ball upper 
position sensors" in Fig. 29) have detected the neutral 
position (step 29). If the massaging ball adjusting upper 
position sensors (1 ) to (4) 41 7(A) have detected the neu- 
tral position, the massaging ball adjusting upper motor 
401 A is stopped (step 30), and it is determined whether 
or not the massaging ball adjusting lower position sen- 
sors (1 ) to (4) 41 7(B) have detected the neutral position 
(step 31 ). If the massaging ball adjusting upper position 
sensors (1) to (4) 417(A) have not detected the neutral 
position , the massaging ball adjusting upper motor 401 A 
is forwardly or reversely rotated, and when the massag- 
ing ball adjusting upper position sensors (1) to (4) 417 
(A) have detected the neutral position (step 32), the se- 
quence proceeds to step 30, thereby stopping the mas- 
saging ball adjusting uppermotor401 A. In this case, the 
positions of the upper two massaging balls 201a, 201b 
In the front and rear directions can be detected by the 
massaging ball adjusting upper position sensors (1) to 
(4) 417(A); therefore, by forwardly or reversely rotating 
the massaging ball adjusting upper motor 401 A in ac- 
cordance with the detection positions, the upper two 
massaging balls can be returned to the neutral position 
(the same is true for the positions of the lower two mas- 
saging balls in the front and rear directions). At step 31 , 
if the massaging ball adjusting lower position sensors 
(1) to (4) 41 7B (which are briefly indicated as "massag- 
ing ball lower position sensors" in Fig. 29) have detected 
the neutral position, the massaging ball adjusting lower 
motor 401 B is stopped (step 33), and the sequence pro- 
ceeds to step 27. If the massaging ball adjusting lower 
position sensors (1) to (4) 41 7B have not detected the 



neutral position, the massaging ball adjusting lower mo- 
tor 401 B is forwardly or reversely rotated, and when the 
massaging ball adjusting lower position sensors (1) to 
(4) 41 7B have detected the neutral position (step 34), 

5 the sequence proceeds to step 33, thereby stopping the 
massaging ball adjusting lower motor 401 B. 
[0097] When a "lower-ball protrusion" switch has 
been pressed, the various operations are stopped tem- 
porarily (step 35). Next, the massaging ball adjusting 

10 lower motor 401 B is fonwardly rotated (step 36). It is de- 
termined whether or not the "lower-ball protrusion" 
switch has been pressed (step 37). If the "lower-ball pro- 
trusion" switch has been pressed, it is determined 
whether or not the massaging ball adjusting lower posi- 

'5 tion sensors (1 ) to (4) 41 7B have detected the lower ball 
protrusion limit position (step 38). Here, if the massaging 
ball adjusting lower position sensors (1) to (4) 41 7B 
have detected the lower ball protrusion limit position, the 
massaging ball adjusting lower motor 401 B is slopped 

20 (step 39), and the various operations are resumed (step 
27). If the massaging ball adjusting lower position sen- 
sors (1 ) to (4) 41 7B have not detected the lower ball pro- 
trusion limit position, the sequence returns to step 36, 
thereby further rotating the massaging ball adjusting 

25 lower motor 401 B. If the "lower-ball protrusion" switch 
is not pressed at step 37, the sequence proceeds to step 
39. 

[0098] The following description will discuss various 
massaging operations to be carried out by the massag- 
30 ing mechanism. 

(Massaging process) 

[0099] During a massaging process, the rotation of' 

35 the pounding shaft 206 is stopped, and only the mas- 
saging shaft 205 is rotated. The massaging ball arms 
202R, 202L are supported on the periphery of a tilted 
sleeve 207 so as to freely rotate thereon, with the tilted 
sleeve 207 being attached to the massaging shaft 205 
in a tilted manner with respect to the massaging shaft 
205, and are also limited in their rotation around the 
massaging shaft 205 by a link. Therefore, the treating 
element 201 is allowed to swing in the axis direction of 
the massaging shaft 205 while changing the distance 

^'s from the center of the axis of the massaging shaft 205. 
Fig. 30 Is a drawing that shows the movements of such 
massaging balls viewed from the front side. I n this case, 
since the distance between the right and left massaging 
balls is changed so that such operations make it possi- 

50 ble to achieve "massaging operations" in which the body 
is massaged. When the above-mentioned massaging 
operations are carried out, the moving direction of the 
massaging balls can be reversed by switching the rota- 
tion direction of the massaging-use motor 21 0; thus, two 

55 types of operations, that is, "massaging-up" and "mas- 
saging-down" operations, are achieved. 
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(Pounding process) 

[0100] During a pounding process, the rotation of the 
massaging shaft 205 is stopped, and the pounding shaft 
206 is rotated. At this time, the position in the rotation 5 
direction of the tilted sleeve 207 is controlled so that the 
massaging ball arms 202R, 202L are made virtually or- 
thogonal to the massaging shaft 205 with the massaging 
bails being held in a state so as to be made virtually 
orthogonal to the back (massaging origin position). A io 
massaging origin detection plate 216 and a massaging 
position indicating plate 217 are secured to the end of 
the massaging shaft 205 in a concentric manner (see 
Fig. 14). The massaging origin detection plate 216 is a 
disc shaped member with a slit being formed on one por- is 
lion of the circumferential edge, and massaging origin 
photosensors, placed at positions facing the back face 
of the base member 111 in a manner so as to sandwich 
Ihe massaging origin detection plate 216. are allowed 
to delect the massaging origin position. The (ink 49 is 20 
supported so as to freely rotate through an eccentric 
sleeve 208 that rotates eccentrically in accordance with 
the rotation of the pounding shaft 206; therefore, by ro- 
tating ihc pounding shaft 206, the distance between the 
center of the axis of the pounding shaft 206 and each of 
link receiving units 2031 2R, 2031 2L to which the end 
portion of the link is fitted is varied. Since the massaging 
ball arms 202R, 202L are freely rotatably supported 
around the massaging shaft 205, the massaging ball 
arms 202R, 202L are allowed to swing around the mas- 30 
saging shaft 205 by rotating the pounding shaft 206 at 
an appropriate speed by driving the pounding motor; 
thus, the pounding operation is achieved, 

(Finger-pressing process) 35 

[0101] The following description will discuss a se- 
quence of finger-pressing operations. Figs. 31 , 32 and 
33 are flow charts that explain a sequence of finger- 
pressing operations of the vibrator 1 0. 40 
[01 02] First, the operation of a manual mode is select- 
ed (step 51 ) so that the upper and lower positions of the 
massaging balls are adjusted (step 52). At this time, the 
user pushes "upward" or "downward" switch on the op- 
eration unit 11 (step 53). In response to this, the lifting- -^5 
use motor 301 is operated in the specified direction (step 
54). When the massaging balls 201 have been shifted 
to a desired position, the user releases "upward" switch 
or "downward" switch on the lifting-use roller (step 55). 
Next, the user pushes the finger-pressing switch (step so 
56). In response to this, the massaging ball adjusting 
upper motor 401 A is rotated forwardly at a low speed 
(step 57), and it is determined whether or not the mas- 
saging ball adjusting upper position sensors (1) to (4) 
41 7A have detected the upper-ball protrusion limit po- 55 
sition (step 58). In the case when the massaging ball 
adjusting upper position sensors (1) to (4) 41 7A have 
not detected the upper-ball protrusion limit position, the 



sequence returns to step 57 so that the massaging ball 
adjusting upper motor 401 A is further rotated forwardly 
at a low speed. In the case when the massaging ball 
adjusting upper position sensors (1) to (4) 41 7A have 
detected the upper-ball protrusion limit position^ the 
massaging ball adjusting upper motor 401 A Is stopped 
(step 59), and the sequence enters a stand-by state for 
a predetermined time (step 60), and the massaging ball 
adjusting upper motor 401 A is then rotated reversely at 
a high speed (step 61). Next, it is determined whether 
or not the massaging ball adjusting upper position sen- 
sors (1) to (4) 41 7A have detected the neutral position 
(step 62), and when the massaging ball adjusting upper 
position sensors (1) to (4) 41 7A have not detected the 
neutral position, the sequence returns to step 61 so that 
the massaging ball adjusting upper motor 401 A is fur- 
ther rotated reversely at a high speed. In case when the 
massaging ball adjusting upper position sensors (1) to 
(4) 41 7A have delected the neutral position, the mas- 
saging ball adjusting uppermotor 401 A is stopped (step 
63), and the sequence enters a stand-by state for a pre- 
determined time (step 64), and It is determined whether 
or not a massaging ball switching process is carried out 
(that is, whether or not a massaging ball adjusting switch 
has been pressed) (step 65). When the massaging ball 
switching process is not carried out, the sequence re- 
turns to step 57, and the massaging ball adjusting upper 
motor 401 A is rotated forwardly at a low speed. When 
the massaging ball switching process is carried out, it is 
detennined which massaging ball adjusting switch has 
been selected (step 66). 

[0103] When an "upper ball protrusion" switch is se- 
lected at step 66, the massaging ball adjusting upper 
motor 401 A is stopped (step 67), and the sequence en- 
ters a stand-by state for a predetermined time (step 68), 
and the massaging ball adjusting upper motor 401 A is 
then rotated forwardly at a low speed (step 69). Next, it 
is determined whether or not the massaging ball adjust- 
ing upper position sensors (1 ) to (4) 41 7A have detected 
the upper-ball protrusion limit position (step 70), and 
when the massaging ball adjusting upper position sen- 
sors (1) to (4) 41 7A have not detected the upper-ball 
protrusion limit position, the sequence returns to step 
69 so that the massaging bail adjusting upper motor 
401 A is further rotated forwardly. In the case when the 
massaging ball adjusting upper position sensors (1) to 
(4) 41 7A have delected the upper-ball protrusion limit 
position, the massaging ball adjusting upper motor 401 A 
is stopped (step 71), and the sequence enters a stand- 
by state for a predetermined time (step 72), and the 
massaging ball adjusting upper motor 401 A is rotated 
reversely at a high speed (step 73). Next, it is deter- 
mined whether or not the massaging ball adjusting up- 
per position sensors (1) to (4) 41 7A have detected the 
neutral position (step 74), and when the massaging ball 
adjusting upper position sensors (1) to (4) 41 7A have 
not detected the neutral position, the sequence returns 
to step 73 so that the massaging ball adjusting upper 
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motor 401 A is further rotated forwardly at a high speed. 
In the case when the massaging ball adjusting upper 
position sensors (1) to (4) 41 7A have detected the neu- 
tral position, the massaging ball adjusting upper motor 
401 A is stopped (step 75), and the sequence enters a 5 
stand-by state for a predetermined time (step 76); then, 
it is determined whether or not the finger-pressing 
switch has been again pressed (step 77); In the case 
when the finger-pressing switch has been again 
pressed, the finger-pressing operation is completed io 
(step 78). When the finger-pressing switch has not been 
again pressed, the sequence returns to step 69 so that 
the massaging ball adjusting upper motor 401 A is fur- 
ther rotated forwardly at a low speed. 
[0104] When a "four-ball" switch is selected at step '5 
66. the massaging ball adjusting upper motor 401 A is 
stopped (step 79), and a sequence enters a stand-by 
state for a predetermined time (step 80). and the mas- 
saging ball adjusting upper motor 401 A is then rotated 
fonvardly at a low speed (step 81 ). Next, it is determined 20 
whether or not the massaging ball adjusting upper po- 
sition sensors (1 ) to (4) 41 7A have detected the upper- 
ball protrusion limit position (step 82). In the case when 
the massaging ball adjusting upper position sensors (1) 
to (4) 417A have not detected the upper-ball protrusion 25 
limit position, the sequence returns to step 81 so that 
the massaging ball adjusting upper motor 401 A is fur- 
ther rotated forwardly at a low speed. In the case when 
the massaging ball adjusting upper position sensors (1) 
to (4) 41 7A have detected the upper-ball protrusion limit 30 
position, the massaging ball adjusting upper motor 401 A 
is stopped (step 83). and the sequence enters a stand- 
by state for a predetermined time (step 84), and the 
massaging ball adjusting upper motor 401 A Is rotated 
reversely at a high speed (step 85). Next, it is deter- 35 
•mined whether or not the massaging ball adjusting up- 
per position sensors (1) to (4) 41 7A have detected the 
neutral position (step 86), and when the massaging ball 
adjusting upper position sensors (1) to (4) 41 7A have 
not detected the neutral position, the sequence returns 40 
to step 85 so that the massaging ball adjusting upper 
motor 401 A is further rotated forwardly at a high speed. 
In the case when the massaging ball adjusting upper 
position sensors (1) to (4) 41 7A have detected the neu- 
tral position, the massaging ball adjusting upper motor ^5 
401 A is stopped (step 87), and the sequence enters a 
stand-by state for a predetermined time (step 88); then, 
the massaging ball adjusting lower motor 401 B is rotat- 
ed forwardly at a low speed (step 89). Next, it is deter- 
mined whether or not the massaging ball adjusting lower so 
position sensors (1) to (4) 41 7B have detected the low- 
er-ball protrusion limit position (step 90). In the case 
when the massaging ball adjusting lower position sen- 
sors (1 ) to (4) 41 78 have not detected the lower-ball pro- 
trusion limit position, the sequence returns to step 89 so 55 
that the massaging ball adjusting lower motor 401 B is 
further rotated forwardly at a low speed. In the case 
when the massaging ball adjusting lower position sen- 



sors (1 ) to (4) 41 7B have detected the lower-ball protru- 
sion limit position, the massaging ball adjusting lower 
motor 401 B is stopped (step 91 ), and the sequence en- 
ters a stand-by state for a predetermined time (step 92), 
and the massaging ball adjusting lower motor 401 B is 
then rotated reversely at a high speed (step 93). Next, 
it is determined whether or not the massaging ball ad- 
justing lower position sensors (1) to (4) 41 7B have de- 
tected the neutral position (step 94). and if the massag- 
ing ball adjusting lower position sensors (1 ) to (4) 41 7B 
have not detected the neutral position, the sequence re- 
turns to step 93 so that the massaging ball adjusting low- 
er motor 401 B is further rotated forwardly at a high 
speed. If the massaging ball adjusting lower position 
sensors (1 ) to (4) 41 78 have detected the neutral posi- 
tion, the massaging ball adjusting lower motor 401 B is 
Slopped (step 95), and the sequence enters a stand-by 
state for a predetermined time (step 96); then, it is de- 
termined whether or not the finger-pressing switch has 
been again pressed (step 97). If the finger-pressing 
switch has been again pressed, the finger-pressing op- 
eration is completed (step 78). If the finger-pressing 
switch has not been again pressed, the sequence re- 
turns to step 79 so that the massaging ball adjusting up- 
per motor 401 A is stopped. 

[0105] When a "lower-ball protrusion" switch Is select- 
ed at step 66. the massaging ball adjusting upper motor 
401 A is stopped (step 98), and the sequence enters a 
stand-by state for a predetermined time (step 99), and 
the massaging ball adjusting lower motor 401 B is then 
rotated forwardly at a low speed (step 100). Next, it is 
detenmined whether or not the massaging ball adjusting 
lower position sensors ( 1 ) to (4) 41 78 have detected the 
lower-ball protrusion limit position (step 1 01 ). If the mas- 
saging ball adjusting lower position sensors (1) to (4) 
41 7B have not detected the lower-ball protrusion limit 
position, the sequence returns to step 100 so that the 
massaging ball adjusting lower motor 401 B is further ro- 
tated forwardly at a low speed. If the massaging ball ad- 
justing lower position sensors (1) to (4) 41 7B have de- 
tected the lower-ball protrusion limit position, the mas- 
saging ball adjusting lower motor 401 B is stopped (step 
102), and the sequence enters a stand-by state for a 
predetermined time (step 1 03), and the massaging ball 
adjusting lower motor 401 B is rotated reversely at a high 
speed (step 104). Next, It is determined whether or not 
the massaging ball adjusting lower position sensors (1) 
to (4) 4178 have detected the neutral position (step 
1 05), and If the massaging ball adjusting lower position 
sensors (1) to (4) 41 7B have not detected the neutral 
position, the sequence returns to step 104 so that the 
massaging ball adjusting lower motor 40 IB is further ro- 
tated forwardly at a high speed. If the massaging ball 
adjusting lower position sensors (1) to (4) 4178 have 
detected the neutral position, the massaging ball adjust- 
ing lower motor 401 B is stopped (step 1 06), and the se- 
quence enters a stand-by state for a predetermined time 
(step 107); then, It is determined whether or not the fin- 
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ger-pressing switch has been again pressed (step 1 08). 
If the finger-pressing switch has been again pressed, 
the finger-pressing operation is completed (step 78). If 
the finger-pressing switch has not been again pressed, 
the sequence returns to step 1 00 so that the massaging 
ball adjusting lower motor 401 B is further rotated for- 
wardly at a low speed. 

(Back stretching process) 

[0106] During a back stretching process, both of the 
massaging shaft 205 and the pounding shaft 206 are 
stopped, the lifting-use motor301 is driven with the mas- 
saging ball arms 202R, 202L being held at the massag- 
ing origin position so that the entire massaging mecha- 
nism 1 is moved upward and downward along a rail. In 
this case, the kind (upper or lower massaging balls), 
number and amount of protrusion of the massaging balls 
lo be used are switched by massaging ball adjusting 
switches on demand. 

[0107] Moreover, in the case when a "drawing" mode 
is selected in the massaging ball adjustments in the op- 
eration unit 11 , both of the massaging ball adjusting up- 
per motor 401 A and the massaging ball adjusting lower 
motor 401 B are reversely rotated so that the treating un it 
110 is allowed to retreat toward the back face side as 
shown in Fig. 24. 

(Massaging ball switching process) 

[0108] In the case when a back stretching treatment 
is carried out upward and downward along the portion 
from the shoulder to waist, or when a composite treat- 
ment of this treatment and a pounding or massaging op- 
eration is carried out, the treatment unit 110 is raised 
and lowered between the upper end and the lower end 
in a shifting range along the guide rails 110R, 110L. In 
the case when the above-mentioned treatment is car- 
ried out by using only either of the pairs of massage balls 
201 a, 201 b on the upper side and massage balls 201 c, 
201 d on the lower side, the shifting range of the treating 
unit 110 is set in the same manner. However, there is a 
slight gap between the installation positions of the mas- 
sage balls 201a, 201b on the upper side and massage 
balls 201c, 201d on the lower side in a longitudinal di- 
rection. For this reason, when a treatment such as the 
back stretching process is carried out by using only the 
massaging balls 201a, 201b on the upper side, a range 
to which no treatment is applied due to non-contact of 
the massaging balls to the treatment subject portion is 
generated at the lower end portion (that is. the waist por- 
tion), and when such a treatment is carried out by using 
only the massaging balls 201 c, 201 d on the lower side, 
such a range Is generated at the upper end portion (that 
is, the shoulder portion). Even in the case when a partial 
stretching treatment is carried out on one portion in a 
range from the shoulder to the waist while shitting up- 
ward and downward, the same problem occurs at the 



upper end and the lower end in the shifting range of th e 
treating unit 110. 

[01 09] In order to solve this problem, as described be- 
low, by switching the massaging balls to be used for th e 

5 treatment at the upper end and lower end in the shiftin g 
range of the treating unit 110, a treatment is applied 
even to the range of the treatment subject portion whic h 
has not been covered with only the use of either one of 
the pairs of the upper and lower massaging balls, by us- 

10 ing the other pair of the massaging balls. The followin g 
description will discuss three massaging ball switching 
operations; however, any of the two of the three switch- 
ing operations or all the three of them may be used to 
carry out the treatment In a combined manner. Moreo- 

'5 ver, the process in which only the two massaging balls 
are used for the treatment may Include a process using 
four massaging balls. Furthermore, although the follow- 
ing description does not refer to treatments such as 
pounding; however, the following switching operations 

20 may be carried out while executing these treatments, 
and a treatment, such as massaging or pounding, may- 
be interpolated between the back stretching treatments 
or the partial stretching treatments. 

25 (First massaging ball switching operation) 

[0110] The following description will discuss a se- 
quence of first massaging ball switching operations dur- 
ing a back stretching treatment. Fig. 34 Is a drawing that 

30 shows a transition of operations in the treating unit 1 1 0. 
Fig. 35 is a flow chart that explains a sequence of mas- 
saging ball switching operations. 
[0111] First, as shown in Fig. 34(a), the treating unit 
110 drives the lifting-use motor 301 downward from the 

35 upper end portion of the guide rails 101 R, 1 0IL. with the 
massaging balls 201 a. 201 b on the upper side protrud- 
ing toward the treatment subject portion and the mas- 
saging balls 201 c, 201 d on the lower side retreating to- 
ward the side opposite to the treatment subject portion 

40 (step 111). The treating unit 110 is lowered along the 
treatment subject portion, while being supported in the 
same orientation with respect to the guide rails 101R, 
101L. When the lifting lower-limit sensor 315 is turned 
on (step 112), the lifting-use motor 301 is stopped (step 

45 113). Next, as shown in Fig. 35(b), the massaging ball 
adjusting lower motor 4018 is rotated forwardly (step. 
114), and when the massaging ball adjusting lower po- 
sition sensors have detected the state that the massag- 
ing balls 201 c, 201 d on the lower side stick out to a pre- 

50 detemriined position (step 115), the massaging ball ad- 
justing lower motor 401 B is stopped (step 116). Next, 
the massaging ball adjusting upper motor 401 A Is re- 
versely rotated (step 1 1 7). and when the massaging ball 
adjusting upper position sensors have detected the 

55 state that the massaging balls 201 a, 201 b on the upper 
side have retreated to a predetermined position (step 
1 1 8), the massaging ball adjusting upper motor 401 A is 
stopped (step 119), 
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[0112] Successively, as shown in Fig. 34(c). the lift- 
ing-use motor 301 is driven upward (step 120). The 
treating unit 110 is raised along the treatment subject 
portion while being supported in the same orientation 
with respect to the guide rails 101 R, 101L. When the 5 
lifting upper limit sensor 31 4 is turned on (step 121), the 
lifting-use motor 301 is stopped (step 122). Next, as 
shown in Fig. 34(d), the massaging ball adjusting upper 
motor 401 A Is rotated forwardly (step 123), and when 
the massaging ball adjusting upper position sensors io 
have detected the state that the massaging balls 201a, 
201 b on the upper side stick out to a predetermined po- 
sition (step 124), the massaging ball adjusting upper 
motor 401 A is stopped (step 125). Next, the massaging 
ball adjusting lower motor 401 B is reversely rotated '5 
(step 126). and whenthe massaging ball adjusting lower 
position sensors have detected the state that the mas- 
saging balls 201c, 201 d on the lower side has retreated 
10 a predetermined position (step 127), the massaging 
ball adjusting lower motor 401 B is stopped (step 1 28). 20 
[0113] Thereafter, the sequence returns to step 111 
so that the treating unit is again lowered and the above- 
mentioned operations are repeated. 
[0114] In this manner, in the first massaging bail 
switching operation, the orientation of the treating unit 25 
110 is switched at the upper end and the lower end of 
the guide rails 1 01 R, 1 01 L. Moreover, while the treating 
unit 1 1 0 is lowered along the guide rails 1 01 R. 1 01 L. the 
massaging balls 201a, 201b on the upper side are al- 
lowed to stick out toward the treatment subject portion, 30 
with the massaging balls 201c, 201 d on the lower side 
being maintained in a retreated state to the side oppo- 
site to the treatment subject portion; in contrast, while it 
is raised, the massaging balls 201c, 201 don the lower 
side are allowed to stick out toward the treatment sub- 35 
ject portion, with the massaging balls 201 a, 201b on the 
upper side being maintained in a retreated state to the 
side opposite to the treatment subject portion. 

(Second massaging ball switching operation) 40 

[0115] The following description will discuss a se- 
quence of second massaging ball switching operations 
during a back stretching treatment. Fig. 36 is a drawing 
that shows a transition of operations in the treating unit ^5 
110. Fig. 37 is a flow chart that explains a sequence of 
massaging ball switching operations. 
[0116] First, as shown In Fig. 36(a), the treating unit 
1 1 0 drives the lifting-use motor 301 downward from the 
upper end portion of the guide rails 101R, 101 L, with the so 
massaging balls 201 a, 201 b on the upper side retreating 
toward the side opposite to the treatment subject portion 
and the massaging balls 201c, 201 d on the lower side 
sticking out toward the treatment subject portion (step 
131). The treating unit 110 is lowered along the treat- 55 
ment subject portion, while being supported in the same 
orientation with respect to the guide rails 101R. 101L. 
When the lifting lower-limit sensor 31 5 is turned on (step 



132), the lifting-use motor 301 is stopped (step 133). 
Next, as shown in Fig, 36(b), the massaging ball adjust- 
ing upper motor 401 A is rotated forwardly (step 134), 
and when the massaging ball adjusting upper position 
sensors have detected the state that the massaging 
balls 201 a, 201 b on the upper side stick out to a prede- 
termined position (step 1 35), the massaging ball adjust- 
ing upper motor 401 A is stopped (step 136). Next, the 
massaging ball adjusting lower motor 401 B is reversely 
rotated (step 137). and when the massaging ball adjust- 
ing lower position sensors have detected the state that 
the massaging balls 201c, 201d on the lower side has 
retreated to a predetermined position (step 138), the 
massaging ball adjusting lower motor 4018 is stopped 
(step 139). 

[0117] Successively, as shown in Fig. 36(c), the lift- 
ing-use motor 301 Is driven upward (step 140). The 
treating unit 110 is raised along the treatment subject 
portion while being supported in the same orientation 
with respect to the guide rails 101R, 101L. When the 
lifting upper limit sensor 31 4 is turned on (step 1 41 ), the 
lifting-use motor 301 Is stopped (step 142). Next, as 
shown in Fig. 36(d), the massaging ball adjusting lower 
motor 401 B is rotated fonwardly (step 143), and when 
the massaging ball adjusting lower position sensors 
have detected the state that the massaging balls 201c, 
201 d on the lower side stick out to a predetermined po- 
sition (step 144), the massaging ball adjusting lower mo- 
tor 401 B is stopped (step 145). Next, the massaging ball 
adjusting upper motor 401 A is reversely rotated (step 
146), and when the massaging ball adjusting upper po- 
sition sensors have detected the state that the massag- 
ing balls 201a. 201b on the upper side have retreated 
to a predetermined position (step 147), the massaging- 
ball adjusting upper motor 401 A is stopped (step 148). 
[0118] Thereafter, the sequence returns to step 131 
so that the treating unit is again lowered and the above- 
mentioned operations are repeated. 
[0119] In this manner, in the second massaging ball 
switching operation, the orientation of the treating unit 
1 1 0 is altered at the upper end and the lower end of the 
guide rails 1 01 R, 1 01 L, In the same manner as the first 
massaging ball switching operation. In the second mas- 
saging ball operation, while the treating unit 110 Is low- 
ered along the guide rails 101R, 101L, the massaging 
balls 201c. 201 d on the lower side are allowed to stick 
out toward the treatment subject portion, with the mas- 
saging balls 201a, 201b on the upper side being main- 
tained in a retreated state to the side opposite to the 
treatment subject portion; in contrast, while it is raised, 
the massaging balls 201a, 201b on the upper side are 
allowed to stick out toward the treatment subject portion, 
with the massaging balls 201c, 201 d on the lower side 
being maintained in a retreated state to the side oppo- 
site to the treatment subject portion. 
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(Third massaging ball switching operation) 

[01201 The following description will discuss a se- 
quence of third massaging ball switching operations 
during a back stretching treatment. Fig. 38 is a drawing 
that shows a transition of operations in the treating unit 
110. Fig. 39 is a flow chart that explains a sequence of 
massaging ball switching operations. 
[0121] First, as shown in Fig. 38(a). the treating unit 
110 drives the lifting-use motor 301 downward from the 
upper end portion of the guide rails 1 01 R. 1 01 L. with the 
massaging balls 201a, 201b on the upper side sticking 
out toward the treatment subject portion and the mas- 
saging balls 201c, 201 d on the lower side retreating to 
the side opposite to the treatment subject portion (step 
151). The treating unit 110 is lowered along the treat- 
ment subject portion, while being supported In the same 
orientation with respect to the guide rails 101R. 101L. 
When the lifting position detection sensor 313 has de- 
tected a predetermined position (step 152), the lifting- 
use motor 301 Is stopped (step 153). Next, as shown in 
Fig. 38(b), the massaging bail adjusting lower motor 
401 B is rotated forwardly (step 1 54) , and when the mas- 
saging ball adjusting lower position sensors have de- 
tected the state that the massaging balls 201c, 201 d on 
the lower side stick out to a predetermined position (step 
155), the massaging ball adjusting lower motor 401 B is 
stopped (step 156). Next, the massaging ball adjusting 
upper motor 401 A is reversely rotated (step 157), and 
when the massaging ball adjusting upper position sen- 
sors have detected the state that the massaging balls 
201 a. 201 b on the upper side has retreated to a prede- 
termined position (step 1 58). the massaging ball adjust- 
ing upper motor 401 A is stopped (step 159). Next, the 
lifting-use motor 301 is driven downward (step 160). The 
treating unit 110 is lowered along the treatment subject 
portion, while being supported in the same orientation 
with respect to the guide rails 101 R. 101L. As shown in 
Fig. 38(c), when the lifting lower-limit sensor 315 is 
turned on (step 1 61 ), the lifting-use motor301 is stopped 
(step 162). 

[0122] Successively, as shown in Fig. 38(d), the lift- 
ing-use motor 301 is driven upward (step 163). When 
the lifting position detection sensor 313 has delected a 
predetermined position (step 164), the lifting-use motor 
301 is stopped (step 165). Next, as shown in Fig. 38(e), 
the massaging ball adjusting upper motor 401 A is rotat- 
ed forwardly (step 1 66), and when the massaging ball 
adjusting upper position sensors have detected the 
state that the massaging balls 201 a, 201 b on the upper 
side stick out to a predetermined position (step 1 67), the 
massaging ball adjusting upper motor 401 A is stopped 
(step 1 68). Next, the massaging ball adjusting lower mo- 
tor 401 B is reversely rotated (step 169), and when the 
massaging ball adjusting lower position sensors have 
detected the state that the massaging balls 201c, 201 d 
on the lower side have retreated to a predetermined po- 
sition (step 1 70). the massaging ball adjusting lower mo- 



tor 401 B is stopped (step 1 71 ). Next, the lifting-use mo- 
tor 301 is driven downward (step 1 72). The treating unit 
110 is raised along the treatment subject portion, while 
being supported in the same orientation with respect to 

5 the guide rails 1 01 R, 1 01 L. As shown in Fig. 38(f), when 
the lifting upper-limit sensor 31 4 is turned on (step 173). 
the lifting-use motor 301 is stopped (step 174). 
[0123] Thereafter, the sequence returns to step 151 
so that the treating unit is again lowered and the above- 

10 mentioned operations are repeated. 

[0124] In this manner, in the third massaging ball 
switching operation, the orientation of the.treating unit 
is altered at a predetennined position in the middle of a 
range between the upper end and the lower end of the 

'5 guide rails 1 01 R. 1 01 L. Therefore, on the upper end side 
of the guide rails 1 01 R, 1 01 L, the massaging balls 201 a, 
201b on the upper side are allowed to stick out toward 
the treatment subject portion during both of the raising 
and lowering processes, with the massaging balls 201 c, 

20 201 d on the lower side being supported in a retreated 
state to the side opposite to the treatment subject por- 
tion; in contrast, on the lower end side of the guide rails 
1 01 R, 1 01 L, the massaging balls 201 c, 201 d on the low- 
er side are allowed to stick out toward the treatment sub- 

25 ject portion during both of the raising and lowering proc- 
esses, with the massaging balls 201a, 201b on the up- 
per side being supported in a retreated state to the side 
opposite to the treatment subject portion. 
[0125] In the above-mentioned operation, the lifting- 

30 use motor 301 is stopped in the middle of the shifting 
range of the treating unit 110 to alter the orientation of 
the treating unit 110; however, the orientation may be 
altered while being shifted. Moreover, the orientation al- 
tering positions of the treating unit 1 1 0 at the time of rais- 
es ing and lowering may be set at the same position or dif- 
ferent positions. 

[0126] Moreover, with respect to the above-men- 
tioned first to third massaging ball switching operations, 
it is possible to preferably determine which pair of mas- 

'^o saging balls, the massaging balls 201a, 201b or the 
massaging balls 201 c, 201 d. are first subject to the pro- 
truding process to the treatment subject portion and the 
retreating process to the side opposite to the treatment 
subject portion, and the present invention is not intend- 

^5 ed to be limited by the above-mentioned order. These 
operations may be carried out simultaneously or with a 
predetermined time Interpolated in between. 

(Modified example of the structure of massaging balls) 

50 

[0127] In the above-mentioned embodiment, each of 
the massaging balls 201a, 201b on the upper side and 
each of the massaging balls 201c. 201 d on the lower 
side has the same shape. Therefore, whether the mas- 
55 saging balls 201a, 201b on the upper side or the mas- 
saging balls 201c. 201d may be used, the touch to the 
user or the treatment effects to the user is kept un- 
changed. However, as shown In Fig. 40, the circumfer- 
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ential face of each of the massaging balls 201a. 201b 
on the upper side may be formed to have a smooth 
curved face, with the circumferential face of each of the 
massaging balls 2011c, 2011d on the lower side being 
formed to have a plurality of small protrusions 2012. By 5 
allowing the massaging balls 201a, 201b on the upper 
side and the massaging balls 201 1c, 201 Id on the lower 
side to have mutually different shapes, it is possible to 
achieve different touches to the user and different treat- 
ment effects to the user depending on the cases in which io 
only the massaging balls 201 a. 201 b on the upper side 
are used and in which only the massaging balls 2011c, 
201 1 d on the lower side are used. 
[0128] Moreover, in a vibrator having the above-men- 
tioned structure of massaging balls, by carrying out the is 
switching operations of the massaging balls as de- 
scribed above; it becomes possible to achieve massag- 
ing operations with various functions. 

(Modified example of guide rails) 20 

[0129] Each of Figs. 41 and 42 shows a schematic 
construction of a vibrator with guide rails having a struc- 
ture different from the above-mentioned structure. The 
. other structures except for the guide rails are the same 25 
as those described in the above-mentioned embodi- 
ments; therefore, the same parts are indicated by the 
same reference numerals, and the description thereof 
is omitted, and only featured structures are explained. 
[0130] Fig. 41 shows a vibrator 1000 having guide 30 
rails 11 01 1 1 01 L that are extended upward. Figs. 41 
(a) and 41 (b) respectively showcases in which the treat- 
ing unit 1 1 0 is positioned at the upper end and the lower 
end in the shifting range of the guide rails 1 1 01 R, 1 1 01 L. 
In Fig. 41 (a), the massaging balls 201c, 201 d on the low- 35 
er side are positioned on the shoulder of the user with . 
the massaging balls 201 a, 201b on the upper side being 
positioned virtually in the center portion of the head. In 
Fig. 41 (b), the massaging balls 201 c, 201 d on the lower 
side are positioned on the waist of the user in the same 40 
manner as the above-mentioned embodiment. In other 
words, it becomes possible to carry out a treatment in 
which only the massaging balls 201 c, 201 d on the lower 
side are used over the entire range from the shoulder to 
the waist, and this arrangement is effectively applied to 45 
the case in which the massaging balls 201a, 201b on 
the upper side and the massaging balls 201c, 201 d on 
the lower side have mutually different shapes. 
[0131] Fig. 42 shows a vibrator 2000 in which having 
guide rails 1 1 02R, 11 02L that are extended downward, so 
Figs. 42(a) and 42(b) respectively show cases in which 
the treating unit 110 is positioned at the upper end and 
the lower end in the shifting range of the guide rails 
1102R, 1102L. Fig. 42(a) shows a case in which the 
treating unit 110 is positioned at the upper end in the 55 
shifting range of the guide rails 1102R. 1102L with the 
massaging balls 201a, 201b being positioned on the 
shoulder of the user in the same manner as the above- 



mentioned embodiment. In Fig. 42(b), the massaging 
balls 201 a. 201 b on the upper side are positioned on the 
waist of the user with the massaging balls 201c, 201 d 
on the lower side being positioned on portions further 
below the waist of the user. In other words, it becomes 
possible to carry out a treatment in which only the mas- 
saging balls 201 a, 201 b on the upper side are used over 
the entire range from the shoulder to the waist, and this 
arrangement Is effectively applied to the case In which 
the massaging balls 201a, 201b on the upper side and 
the massaging balls 201c. 201d on the lower side have 
mutually different shapes. 

Industrial Applicability 

[0132] As described above, in accordance with the 
present invention, it Is possible to alter the position of 
the treating unit supporting the treating elements In a 
direction virtually orthogonal to the shifting direction with 
respect to the guiding means; therefore, it is possible to 
increase the amount of adjustment of the distance be- 
tween the treating elements and the human body, to ap- 
propriately control the force that is exerted on the treat- 
ment subject portion, to provide treatments with strength 
suitable for the condition and the corresponding portion 
and also to achieve treatments with various functions. 
Moreover, it becomes possible to prevent the treating 
elements from causing cumbersome objects when no 
treatments are applied. 



Claims 

1. A vibrator, which comprises a pair of right and left 
treating elements, a treating unit that supports the 
treating elements, and is shiftable along a treatment 
subject portion, guiding means which guides said 
treating unit to shift along the treatment subject por- 
tion and supporting means which supports said 
treating unit with respect to said guiding means, fur- 
ther comprising: 

position altering means which alters the posi- 
tion of said treating unit in a direction virtually 
orthogonal to said shifting direction with re- 
spect to said guiding means. 

2. The vibrator according to claim 1 , wherein at least 
two pairs of said treating elements are installed in 
the shifting direction of said treating unit. 

3. The vibrator according to claim 2, wherein said 
treating elements at least two pairs of which are in- 
stalled in the shifting direction of said treating unit 
include two pairs of treating elements that have mu- 
tually different characteristics. 

4. The vibrator according to any one of claims 1 to 3. 



BNSDOCID; <EP 1297ei3Aij_> 



18 



35 



EP 1 297 813 A1 



36 



wherein:, said supporting means supports the treat- 
ing unit at least two portions in the shifting direction 
with respect to said guiding means, and said posi- 
tion altering means alters the position in a direction 
virtually orthogonal to the shifting direction with re- 5 
spect to said guiding means of each of the portions 
of said treating unit supported by said supporting 
means. 

5. The vibrator according to claim 4, wherein, with re- io 
spect to supporting means that respectively sup- 
ports portions of said treating unit having different 
shifting directions, said position altering means has 

a function for altering said positions in an independ- 
ent manner. is 

6. The vibrator according to any one of claims 1 to 5, 
wherein said position altering means has a function 
for altering the position of the portion of said treating 
unit supported by said supporting means with re- 
spect to said guiding means so as to be directed at 
least toward the treatment subject portion side. 

7. The vibrator according to any one of claims 1 to 6, 
wherein: said supporting means comprises an en- 25 
gaging portion that engages said guiding means, 
and an arm which supports the engaging portion 
and is swingably supported by said treating unit, 

wherein the position altering means compris- 
es a function for altering the swing angle of said 30 
arm. 

8. The vibrator according to claim 7, wherein said po- 
sition altering means has a function for altering the 
swing angle of said arm between a first state in 35 
which the center of the swing of the arm is posi- 
tioned on the treatment subject portion side with re* 
spect to the engaging portion and a second state in 
which said engaging portion is positioned on the 
treatment subject portion side with respect to the 
center of the swing of the arm. 

9. A vibrator, which comprises a pair of right and left 
treating elements, a treating unit that supports said 
treating elements, and is shiftable along a treatment ^5 
subject portion and guiding means which guides 
said treating unit to shift along the treatment subject 
portion, further comprising: 

supporting means for supporting said treating so 
unit' with respect to said guiding means, and 
orientation altering means which alters the ori- 
entation of said treating unit supported by said 
supporting means, with respect to said guiding 
means. 55 

10. A vibration unit, which comprises a pair of right and 
left treating elements, a treating unit that supports 



said treating elements, and is shiftable along r 
treatment subject portion and supporting means 
which supports said treating unit, and joins said 
treating unit to an associated member with said 
treating unit being attached thereto, further com- 
prising: 

position altering means which alters the posi- 
tion of said treating unit in approaching and de- 
parting directions with respect to said treatment 
subject portion. 

1 1 . The vibration unit according to claim 1 0, wherein: a 
rail member for guiding said supporting means is 
attached to either said associated member or said 
treating unit, and said supporting means includes 
an engaging unit that engages said rail member and 
is allowed to shift along the rail member. 

12. The vibration unit according to claim 11 , wherein at 
least two pairs of said treating elements are in- 
stalled in the extending direction of said rail mem- 
ber. 

13. The vibration unit according to claim 12, wherein 
said at least two pairs of the treating elements, in- 
stalled in the extending direction of said rail mem- 
ber, include two pairs of treating elements that have 
mutually different characteristics. 

14. The vibration unit according to any one of claims 11 
to 13, wherein: said supporting means supports 
said associated member at at least two portions in 
the extending direction of said rail member, and said 
position altering means is allowed to alter the posi- 
tions of the respective portions of the treating unit 
supported by the supporting means In the ap- 
proaching and departing directions with respect to 
the treating unit. 

15. The vibration unit according to claim 14, wherein 
said position altering means has a function for al- 
tering said position independently with respect to 
the respective supporting means that support differ- 
ent portions in the extending direction of the rail 
member in said treating unit. 

16. The vibration unit according to any one of claims 11 
to 15, wherein: said supporting means supports 
said engaging unit and includes an arm that is 
swingably supported by either said treating unit or 
the associated member, and said position altering 
means has a function for altering the swing angle 
of said arm. 

17. The vibration unit according to claim 16, wherein 
said position altering means has a function for al- 
tering the position between the first state in which 



19 

BNSDOCID: <EP 1297B13A1 J_> 



37 



EP 1 297 813 A1 



38 



the swinging center of said arm is positioned on the 
treatment subject portion side with respect to said 
engaging portion and the second state in which the 
engaging unit is positioned on the treatment subject 
portion side with respect to the swinging center of 5 
said arm. 

1 8. The vibration unit according to any one of claims 1 0 
to 17, wherein said position altering means has a 
function for altering the position of the portion of said io 
treating unit supported by said supporting means 
with respect to the associated member at least to- 
ward the treatment subject portion. 

19. A vibration unit, which comprises a pair of right and '5 
left treating elements, a treating unit that supports 
said treating elements, and is shiftable along a 
treatment subject portion and supporting means 
which supports said treating unit, and joins said 
treating unit to an associated member with said 20 
treating unit being attached thereto, further com- 
prising: 

an orientation altering means which alters the 
orientation of said treating unit supported by 25 
said supporting means with respect to said as- 
sociated member. 

20. A control method of a vibrator, which shifts a first 
pair of right and left treating elements and a second 30 
pair of right and left treating elements placed below 

the first treating elements along a treatment subject 
portion in up and down directions, and controls the 
positions of said first treating elements and second 
treating elements in the treatment subject direction 35 
so as to carry out massaging treatments, compris- 
ing: 

a step of allowing the first treating elements to 
protrude toward the treatment subject portion 40 
side with the second treating elements retreat- 
ing toward the side opposite to the treatment 
subject portion, at the upper end portion in a 
predetermined shifting range of the first treating 
elements and the second treating elements; ^5 
and 

a step of allowing the first treating elements to 
retreat toward the opposite side from the treat- 
ment subject portion, with the second treating 
elements protruding toward the treatment sub- so 
ject portion, at the lower end portion in a pre- 
determined shifting range of the first treating el- 
ements and the second treating elements. 

21. A control method of a vibrator which shifts a first 55 
pair of right and left treating elements and a second 
pair of right and left treating elements placed below 
the first treating elements along a treatment subject 



portion In up and down directions, and controls the 
positions of said first treating elements and second 
treating elements in the treatment subject direction 
so as to carry out massaging treatments, compris- 
ing: 

a step of allowing the first treating elements to 
retreat toward the side opposite to the treat- 
ment subject portion, with the second treating 
elements protruding toward the treatnnent sub- 
ject portion side, at an upper end portion in a 
predetermined shifting range of the first treating 
elements and the second treating elements; 
and 

a step of allowing the first treating elements to 
protrude toward the treatment subject portion 
with the second treating elements retreating to- 
ward-the side opposite to treatment subject 
portion, at a lower end portion in a predeter- 
mined shifting range of the first treating ele- 
ments and the second treating elements. 

22. A control method of a vibrator which shifts a first 
pair of right and left treating elements and a second 
pair of right and left treating elements placed below 
the first treating elements along a treatment subject 
portion in up and down directions, and controls the 
positions of said first treating elements and second 
treating elements in the treatment subject direction 
so as to carry out massaging treatments, compris- 
ing: 

a step of allowing the first treating elements to 
retreat toward the side opposite to the treat- 
ment subject portion with the second treating 
elements protruding toward the treatment sub- 
ject portion, at a predetemrjined position within 
a shifting range at the time of the downward 
shifting process along the treatment subject 
portion; and 

a step of allowing the first treating elements to 
protrude toward the treatment subject portion, 
with the second treating elements retreating to- 
ward the side opposite to the treatment subject 
portion, at a predetermined position within a 
shifting range at the time of the upward shifting 
process along the treatment subject portion. 

23. The control method of a vibrator in accordance with 
any one of claims 20 to 22, wherein the positions of 
the first treating elements and the second treating 
elements in the direction of the treatment subject 
portion are controlled in an Independent manner. 
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